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Abstract 


PROBLEM TO BE SOLVED: To obtain the subject compound useful as an antiviral agent or the lil<e In a 
high &beta -isomer selectivity in a high yield by condensing a specific bistrialkylsilylcytosine derivative with a 
halogenodeoxyribofuranose derivative under a specific condition. 

SOLUTION: This method for producing 3\5'-disubstituted-2'-deoxy-&beta -cytidine derivative of formula IV 
comprises reacting a bls(trialkylsilyl)cytosine derivative of formula 1 [R1, R2 are each a trialkylsilyl; X is H, a 
halogen, a (halogen- substituted) 1 to 4C alkyi or a 2 to 4C alkenyl] with a 1-&alpha -halogeno-2-deoxy 
ribofuranose derivative of formula III [R4, R5 are each a 1 to 4C alkyI, a 5 to 8C cycloalkyi, a (substituted) 
phenyl or the like; Y is a halogen] in the presence of an amine of formula II [R3 is a 1 to 4C alkyI or an 
alkylsilyl; (n) is 0 to 3] In an aprotic solvent such as diethylether. Therein, the compound of formula III is 
gradually added for 0.5 to 5 hr. 
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(54) 2' -x:t4^->-/3-->5=->;>^»<^CDgl3g;^}S 

(57) \mi\ 




( 2 ) 



Tfa-fiSit (1) Litl] 

(R3)nNHoii) 

R5 

ADy>|g^^i;fcttM5g^ 1 4 20 

^ 1 d^e. 4 ©agiSiST ADy>M^*fc«^* 
iSc 1 4 oT^u+ji/SSfctti^i^iac 1 e. 4 ©tji/h 



X 




(5^4'. R4. R5, &lM«Mia<i:|^-(Dit«*St-. ) 




h-»^#^t-Jfei!!; (6) [ft 6] 

(R6)nNH(3^) 

^^*:<i:L, ;in*Wr-2)^t;^c<^0** 1 - a— /N 
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2 

. R 1 *J;O^R 2 liffiicLT h U 7;i'^;u->ij 

x«*^M^^, Apy>s^. )\ufym.=f- 

X (hU7;i/^;i'v'j;i.) ->h->>^^^*. t^ynv 
>^mm^. -rm-fscs. (2) [{t2] 

[ft 2] 

(2) 

n^75>«0#«ET{CTE-«gS: (3) Mb 3] 
[ft 3] 

<3) 



4^->»Taj:ft:^nTViTfeJ:V^5f#)K57->;i/*. h'J7 

/\Dy>M^ . ) T*$n-5 1 - o— >'Npy/ - 

2 - -> U 4^ 7 5 / t iti^S -a-TTiH- 

fiS:^ (4) [{k4] 

[ft 4] 



(4) 



[»*«2] -leSt (5) [<t5] 



(5) 



(ft 6] 

(6) 

10 0 0 1] 



( 3 ) 



12000-327693 



3 



•5. 
(0 0 0 2] 

mM(ni^m] 2' -x^^->-/3-->^-:^>^ 

(1) 55^^tC^¥«E-r-57^*+->'Jj|^^m (DNA) 

10 

(2) 3. 5-t'X (B^^>'/^;U^=^-» -2— r 
:t ^ -> - D - U v-Jl/i^ a U F t N - T -> Jl- H >* 

«iS*fit-&L.T a#:/3*t^=i^ 1 / 1 <Oig-&#)*'&^ 

->-0-->5^>'>^##:S:#^:^ffi [Journal of the 
American Chemical Society, Vol.8 3, 4066 (1 
9 6 1)). 

(3) ->5^v>©2' —feCDTKKS^fl^i^^vSJtSUT 
2' ^-'>'^>^>mmi^^n^:ff& [Jour 

nal of the American Chemical Society, Vol. 10 5, 20 

4 0 5 9 (1 9 8 3)] o 

(4) 3, 5-h-7. (K^'OV'fJU^^i^) -2-5^ 

=ii5^9/9 lojf^^^^fiXb, :;^Vi-e3#:^W^Sii- 

'j>mm^^n^:fjm c#w¥2- 1 7198. ^^v^ 

Chemistry Letters, 1 9 8 9. 2 3 5 (1 98 9)]. 
[0 0 0 3] 

mm^m^kL^^ tr^mm] fl>ria®2' -x:t*-> so 

T&S, (2) ©7K«8*fflt^S:^^tt. afl£/0#: 

1 / 1 cDg^#)L*^t»e.n-raw^fiK*^cDiix^*^s 

jgWCttJ^iVi. (3) (Dzy^i^>^m^^'>S.J^ 



"tx. 



(4) ©ex (hU^^^^Jl/v-'JJl/) >'h>'>$: 

tfx (h>j^5';i'->'JiP) ->hv'>**iitb»ti-r-5«e5. 

iilS®^T«a«://3#:=i^l/4. 5 i: /3 {^SJ^^;)t(£ 
* f t J; « & tt 0 jg b ?f 5 fJJ Sd« * S 

[0 0 0 4] :i<D^o\zvtMm-v\t. mmmft^Mizm 

[0 0 0 5] 

<*:SS?^A< ja^OiSiR^-CXIIMtC^^tCiSifiTSS:^ 
[0 0 0 6] JlOiiSII. tfX (hVYJl^JliyUM -> 
*3ViT, l-a-APy/-2-x:t^vU5j^77y — 

i^l/13 (.^i^m^m9 3%&.±.) ) . ifc. SifNM 

t^S^S^, *«tt£l-r«.^:i:;?C<^©S* 1-a-A 
D y / - 2 - X V U 7 7 / - X t ©SJCB IC 

ifi5Vi3' , 5' -vB^-2" -T'ir^^^v-^--^?-;^ 

[1] TE-flSiC (1) lit?] 
[0 0 0 7] 
[ft 7] 



(1) 



.R1 



[0 0 0 8] R l*iJ;atR2ttasibThUT 7 )l^)Vm. m.m9i2t^^ AOiT )V^-)Vm^^-t, ) 

ADy>ig^^TB^$nTt.iTfcJ;t»^miS 1*^^)40 50 Sr. h>tt^<«*. TIE— SS^ (2) [{tS] 



( 4 ) 



[0 0 0 91 



(R3)nNH0-n) 



[ft 8] 
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(2) 



[0 0 10] mi^. R3\tmmWclt^i4<D7)V^)l' 
t. ) T^$n^75>!ao?¥ST(cTiB-IS:iE: (3) 



R5 

[0 0 12] (^tf. R4Rm5«$fi3i:LT. ^^18:1 

yNpy>j^^Sit«^^i^i*^&4T;i'+;i'«TB 

v'ji/*, ^*»i*^?.4wflgK)ft7->;u*. Apy>M 
^ifcttg^S^ 1 Ti^e 4©7;u=lF;uaS;/S:«^i^?S i *^ 



[0 0 14] (^4". R4. R5> msmmmtm~o:>M 



NH2 



[■ft 9] 
[0 0 11] 
[ft 9] 



(3) 



6 4 07;i'3+v'STMIft$nTViTt) J:^^^*^!^^^ 



S-B-TTE-iSiC (4) 
[0 0 13] 
[ftl 0] 



[fbi 0] 



R5# ° 



(4) 



^c. [2] -flSSC (5) 
[0 0 15] 
Iftl 1] 



[{til] 



(5) 



[0 0 16] (it*. XttlillBtl^-Oiitt^S-r. )T 
^to$nS'>h-»m#«Jt. -JftSC (6) [ftl2] 

(R6)nNH(3^^) 

[0 0 18] (iC*. R6«h'j7;P4^;p->u;us*S 
;^->u;^75>Si:5^r^^■a■Tt•;^ (hU7;b+;i/->>j 40 

S i 1 - a— /N P y y - 2 - x:t^^ 'J 3}^ 7 7 / 
##:tS*B^?-&«;i<i:S:!|$S»<!:f -5 [1] \zUm<D 
3' , 5' --:^B^-2' -x:t=^^->-/3-->^>?>^ 

[0 0 19] 

i^m<Dmm<Dmm] -issc ( i ) ic*ji.>t. r i ^j: 



[0 0 17] 
[ftl2] 

(6) 

:<^}l'>U)mtim\z0^V\^\ -jft^ (1) {cijViT 

xT'^$n^/Npy>iii^<htt. yymmir. 

)Vmt\t:f^^)Vm. xf^;ps, T'ntrji/S, -fyratf 

bli. Apy>K^Ttt^$n;t^PgiS:i 
*^e.4C07;l'+;i/a<i:tt;5'PP^^;ua, v'i'PP^C^^ 

hU7;i^:^P^5";Pa7)?#(cJfSLUn 0t^^2*^ 



( 5 ) 
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[0 0 2 0] -fls:^ (2) ■v^-^n^7z>mtLx 

v'jju) 75>*j;Dtt*x (h'j<yrptr;i/->u;p) 
[0 0 2 1] :¥w.m<DKii&mm-^h^iii^yuh>^mm 

-H/. 5^h5t:HP77>, *3J:tX>?^+-y->;a:f0X- 10 
^ft;lc^»^««. >?i7PD^^'>. i?DD3f:;i.A, *5J: 

tx>?i^PDx^>;jcfo/NDy>fi:^fl:7[c3g3ggjj. s 

- Vi' D P X^' >*ti|t(C0^ UV), 
[0 0 2 2] -IS^ (3) «f©R4iSj:tXR5T^$n 
SK«&l^^^,4 07;i'4^;i^»tLTtt;<5";|/S, X?' 20 

a. v'i^P'x^j^ji.s. ->i7P'\:r5=-;i/*. ->i7D:ti' 

X5^;US/^C>>?;i,a, >'^py>TB^^$n/i'^>>'J^^ 

Si^c. 1 4 (DSmmTi^)mt LXttT-tf^ 

JUS, yptf^x;!.^^. Kmi^i/J^^4C9T;i.^;i.S 

xmm^tirzi^mm7'»mtit h)]^:t-'f)m. 
^>v^)vm^. Apy>ii^TS«i$n:t^Sij57-> 

tt. itf^tt. t3J;tX^^tt(Dlij^*^e^Si!e7->;i.SS 

4-:J7nD'^>V-f;Ug, 3-i7PP'^>V-f;|/ 
S. 2-i7pn^>v<;ps, iJcklX^ h^->^>y^ 

[0 0 2 3] -flgiC (6) X5ik^t\i,7)V^)Vzy\))V7 



8 



->'J;i/) 75>. fx (hUX5^;i.->ij;i.) 7'5>RaC 
tX (hU-rvyPtf^UvU;!,) 75>;^j:f$^j^-r-5 

-->5^-:^>il#fr©S!lifi«. *ypH>'tt^jg|{c^/SL 

fc75>ja*}g«L. z.n\zt)^yuv>m^mzmmv 

fcl - a— A p y y - 2 -x:t=t^-> U Ji?7 7 y -x^« 

s:^w^*^ftT»^(cmin-rsj:t)5t3' . 5' -i?a 

^gf^^l^^^Mtcfd:^. -rfi^%. tfx (^U7;^^;^ 
«c:t*ii5ST*5o ^jDsa^sjESBtrad^o. 5mmu 

[0 0 2 4] 1 -a— APy/-2— 5r:t=^^->ij3j?75 

y-x^^^fc^f-r-sex (h'j7;i'4^;t.->u;w 

e.fCjfSLl.i, 1 -a— APyy-2-7':r4^->iJ>-J?7 

y j-T.mm-mziar^Mx iv^)7)i^)iiy\))i) -> 

h >mm^(Dmm^t^ 0 . 75 fS^:;i/^TT« /3 

•5, 

[0 0 2 5] «i^ii$fc*#s-a-*75>m<D»«. 1 - 
a-/N D - 2 - -> u 7 y -xm^mzn 

tTO. 5a^;p75^?. 1. 5«t;K7)®H75t0^K. 

;i*^T't>o. 7 5fg^;i,55^5i. 3f&t;p>iW*Lt^. 

«I^B#»Ctt#$-a-575 >|RO**t 1 - a_Anyy _ 
2-x:t^->iJjJ^:77y-XK^*|£t^sfLT0. SflS^: 




9 

^mmtzmmLfcmmiz i - a—/\ny/ - 2 -y':t^ 

«j5« 3 0 -CJUTTtt J3 < . 5 0 t:e^±Ttt 

^' K 

[0 0 2 6] s.mmmT$>?>\fx (hUT;Wl/$^U 

fett#:/D h >'ttj§jK»cj§»» 1 - a—;\ctyy - 2 - 

m-c'^. wM<Dmmm:di-sjmx\ -h^-D. mix, ^sg;^ 20 

[0 0 2 7] ^OJi^fctt, 7)l^)l>-V)V7S.>m&. 

8o*c*i&i 5ot:®«eiaT, 0. 5fi$m*>eio 

[0 0 2 8] ^^SJSICj:oTf#e.n-5©TCDa#:$^ 
03' . 5* -y':t=^->-0-y^~yy 

-fyr/D^v-jk r^^'y-jk <y:/iS'y-;k is J; 
aft-:/:J'y-;Ui^d:i:®T;i/=i-;ua, ifS!>C5^;k If 

-'I'A^iitJCl. 2->?i7Dnx^'>;^j;f©ADy>ftig| 



> ^fc^Bi2 0 0 0-3 2 7 6 9 3 

10 

o^fflT^S. *fSKf±y^y-;k x^y-^u, 43 
a;rX-i'y:rD/ty-;i.T*o. S^{c0*l< ^^^y- 
;i/*fcttx^'y-;i/Tai-5*«. cnsjcK^sn-s^o 

[0 0 2 9] «i!iLfc3' , 5' -i;«^-2' -5^^ 

vi. 1 -a-Anyy-2-x:^-+->U3}^77y-xsi 

7 8%®iS^^gJ$;iR^T3' . 5' -i^tKP 

[0 0 3 0] m^ntzz' , 5' -e^k kd4^->-^- 

n^:»}C-r^^t*tT#«)o eiClT. 3' , 5' -v7t: 
[0 0 3 1] 

[##^J 1 ] 

^mHifeLfcHJSgStC. ->h>'>5. 8g (5 2 5U^ 
M . J5S^7>^:X'i7A0. 017g(0. 175IJ^ 
JU) 43J:lX^^-9-y5';i.v'->^-!f>2 6. 3 g (15 6 
5'J^;P) ^ttii*«#Tl 2 ortCTJtof^aSitL-fc, 

1 2 ot:{cirjig»i^ii^mt?^}§-r-5CDT, asfESflPT 
■^^iz2mmi}ummwLrz, ^cd^. MJETeorT* 

5^;i'->u;u) ->h-»ii. 3g (44. 25'jnE;w 

[HM^J 1 ] 

3' . 5' (4-faa-^>'/'i)U) -2' -x 

^mmmvfzRit^miz, mwmm{.7tx(D\fx ch^y^ 

=^)VyU)V) ->h>->3. 3g (5. 0 5U^:;U) , ^ 
+-y-^5^;i.v->vif>i. 6g (I3$u^;u) . *5J: 
CXi^^D3l^;^Al 5 OmLSrSALfe. C:«/§«?<&Sia 
(4 0t:) tTfflj^L;5:*t^, 3, (4-^D 
P^>y'r;i.) -2-7^:^4^->-a-D-U:J^7 7y-> 

-'Pi'DUKs. og (Mass. 5%. ioa'J^;1/) 

©i7DD;^;i,A^?gl 5 0mL*2R#WTeAUSiiS^ 
ffofc, SJ$;*I7^, O-Cj&if, S'CJCJi&^L, >icl 2 0 
mL$3 O^TfiSTgAbfcO^. Rf£;j«?*^e.WSI)i$ 
tK, 1. 3%aW*. fcJcU^^kTgtJt^, ^xK 

TJSl«S:4 0'CiUTT®5Sb, «JE%J*UT, ffi3' . 

5' -fx (4 -i7PD'^>y<;i^) -2' -^-^^ 
=t^->->^>?>5 gS:#fc, 3, 5 -fx (4-i7nD'N: 




( 7 



11 

mmm */7-feh-hu;p, ^m^& 2 s 4 nm) 

J: ^mm^ 1 IhIj6JST'* 0 , S«SaiK^« 9 0%. Klfc 

3' . 5* -b';^ (hO ^^)V'>V)V) -2' 10 

, mMT>=^=.'yAO. 0 1 7 g (0. 1 7 5 'J^: 
)V) t3<fct/'\4^-y-^5";i^v->^if>2 6. 3g (15 6 
5 <J*;W S:ftji«.fl|#T 1 2 Ot:{CT*PfgiS8iEUfc. 

S?,lc2ll#ffijD^«*^Lfc. ^mUHMT. iWH^vli 
(C. i'DPsfijPAe 8 OmL t'\4^-t}-;*5^;i/>'->7lf> 
6. 66 g (3 9. 6 5'J^:J!/) <£ira;14 0"CfCTlt*^ 
LjJc*^?.. 3, S-tfX (4 -i'DD^>V"-r;U) -2 20 
-7^:t+->-a-D-'J^:7^y->jI//7piJ H2 0. 0 
g mM8 5. 5%. 3 9. 9 5U^:JI/) (D^UUt^)]/ 
Ai§«?6 8 OmL^l. 5 I^W*HtT»STgAS^, Ot: 
A-'e 5t:ST?&^U, c:©SgT7lc4 8 0mL$>3 O^J- 

1. 3%SW*. iJctO^TKT'^jl^^, li*liitSfVi^^-> 

^/AJiT^asufc. mm^mm. mmymm^Ao 

'CKTT'S^febfc^^ MEE^iSLT. ffi3' . 5' - h: 
X (4-^'D□^>V'f;^) -2' -/3-x4-=^->->5^ 
v>S:2 0g#;t. 3, 5-t*X (4 - ^ D □'^> "/-f 30 
)V) -2-x:t+->-a-D-U3j^77y->;i/i'DU K 

S'aiptf^JK^tti 0 0 %T$.ofc„ sfc. 3f*a^ 

#^9 9%J^i±(c;^iO, SiSffiiK^9 0%. Km^^(D 

\.\mm 1 ] 

3' . 5' -b*x (4-irnD^>>y-r;p) -2' 

^^v->5^i?>Oigjfi [#M¥2 - 1 7 1 9 8{rE«09 

^rngj^D^cKtcCSfC, jilg»SlLfcT»h'X (h'J^ 40 
^)l->U)l) i^h'>>3. 3g (5. 0 5'J^;l/) , 
^-y-p^5^JPv->7-tf>l. 6g (13S'J^;l/) . *J; 
!yti7PDJ^^;^A 1 5 OmLSr^Abfe. CCDi#Sg*4 0 

vizrmwvfsi^^i^. 3, 5 -ex (4-i7DP^>>/ 

-f;!/) -2-7':t+->-a-D-U#77y->;l/i'PU 
H5. Og («ieai8 5. 5%. 105'Jt;i') ©IttTKi^ 
PP*;PA^«1 5 OmL^O. l^WT^Ab, 
IcllfilcT2B#fflJt#L^K;S^ffofc. ^Of*. 0*C 
*^?) sriCi^^U. *1 2 OmLSrS O^J-T}KT^AU 

fto)-^. K^m^^i^mmmti^mL. tk. 1. 3%aw 50 
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bfc. HJ^^JSitS'm, MJET^i«^£4 OrjUTT®^ 
U. «)E$£1*LT. as' . 5' -tfX (4-i^Ppxs; 
>V-f;P) -2* -0-x:t^->->5^v>5 g<&^fc, 
3, 5 -fx (4-^aa^>V^)l) -2-x^+-> 
-Q!-D-'JjJ?7 5/->;i/i/P'J HSrSipt-r^iR^tt 
8 8%-C*o;/5:. Sit, /3{*:iiJ?^tt8 2% [a#:/0 
W=m\/A:. 5] T-abDHig^Jl (CJtKLT<g75^o 
fc. c:©^fiK#lc7) j3^^W»^ 9 9 %ei±{C-r-5.fc86{C 
ffiig^tc:J;^»8!*i3lH|jJ5.gT^i3, f|i^ftiR^« 
4 5%. SJS;*^5jlbfem«lR^«3 6%Ta&ofc. 
[^M^J3] 

mmm^k 0 . 5 p#ffii:-r^£A^i-«T'^TiiM^j 1 tn 

mizff-ofzo 3, 5 -fx (A-i^an^y^-iju) - 
2-x;*-+->-a-D-'J^77/->;Ui'PU 

^Jl t|^:^lrff-:?fc. 3. 5 -fx (4-i/PP^>y 
-f;W -2-5^:^4^->-a-D-iJ;1^7^/->;i/i7piJ 
HSra2pit-SiK^«8 8%T0, 0^Mnmt9 2% 

mmi twimzn-Dtz. 3, s-fx (4-i7Pp^> 

l/< -'I') - 2 - 4^ i> - a - D - 'J 7 ^ y v^l/ i7 P 
'J K*«2|Sfr-5iR*«8 8%TD. 3^*:S«*fi9 0 

[#^0lJ2] 3' , 5' -fx (4 -i7PP'^>V'-f 

JP) -2' -/3-x5i-^>'->5^>'>o*tS!! (X:J'y-;i/ 
ll*g^JlTS$jtLfca3' . 5' -fx (4-^?PP^ 

>y-f;u) -2' -j3-xjr+>'>'5'i^*>$XiS'y-;i/ 

2* -T:t^->-/3-v^F>?>«)|Sjg 

y^y-;n s 0 0mL*sij;§li::<t 0 o"C*^e, sr-t? 
7 7 X A u 0 "c e. 5 1: OlSfo 7 >^ X 7 

^JiTfijtLycS' . 5' -fx {A-oau^y^^ 
)V) -2' -x:t^->-^-->5^>'>^gAb, I^ST 

2B#w^e,(c^ia{cTi sBtmsijiibfc. »e.nfes*& 

>^~7U7.^m^\.rz. n^nrzmmzmmx.^)vt 
7i^<Dum\zmm-h. z.(D7Km^i^m. e.(cs^x5^;i/ 

T^#^. 4 orjitTT/lcSrffl^feb. $e.{C5 0t;£AT 
T«SJE^«IL2' -x:t^v'-/3-v'5^>'>l 2 g<&JR 
^9 2%T#fc„ 
S4^:199*C~202t:(^J-«?) 

IR(KBr. ciii"'):3380, 3200. 2935. 1655. 1615, 1480. 1405, 13 




13 

00. 1280. 1095. 1050, 955. 940, 790, 715 
'H-NMR (270MHz, CD,OD. a) :2.07~2. 17(1H. m). 2.32-2.4 
0 (IH. m) , 3. 69~3. 95 (2H. m) , 3. 93 (IH. dd) , 4. 33~4. 38 (1 
H. m) , 4. 86 (4H. bs) . 89 (IH, d) . 6. 25 (IH. t) . 7. 98 (IH. d) 
}tmmt-A57.2° (C=2. tK. 25X:) 
[##I»J4] 

mmmi-r^mmLrzs' . s- -t-x (4-^Dn^> 

BJ!/S : 161*0—1 est: 
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IR(KBr. cm- ' ) :3380. 2935, 1720. 1660. 1275. 1080. 1050. 84 
5,715 

' H-NMR (270MHz. D, 0. o ) : 2. 35~2. 45 (2H. m) . 3. 64—3. 90 
(2H, ra) , 02-4. 07 (IH. m). 4. 15-4. 65 (IH. m) . 21-6. 25(2 
H, i),8.08(lH.d) 

itM%& : +57. 0° (c=2. 20*0 
[0 0 3 2] 



aimm^ mm « 

=F*«s?Mmmai5ii44#«6 -^itrnw^ 

(72)^?g# mm mm 

=F*m^M*«»ii44#jte H^ft^^iC 

F^'— A(#5^) 4C057 AA03 BB02 BB05 DDOl LL17 
LL19 
4H039 CA42 CF40 

4H049 VNOl VPOl VP02 VQ02 VQ20 
VQ77 VR23 VR41 VS02 VS20 
VS57 VS59 VT48 VU06 VU36 
VWOl 



